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CLAIMS 



1. (ORIGINAL) An apparatus including data signal amplification and 
processing circuitry with multiple signal gains, comprising: 

a signal node to convey an input signal having an input signal value; 

amplification circuitry coupled to said signal node, including a variable 
signal gain responsive to at least one gain control signal having a plurality of 
values, and responsive to said input signal by providing an intermediate signal 
having a plurality of values corresponding to said plurality of gain control signal 
values; 

sampling circuitry coupled to said amplification circuitry and responsive to 
a sampling control signal by sampling said intermediate signal to provide a sample 
signal having a plurality of values which include at least a maximum and a 
minimum, and correspond to said pturality of intermediate signal values; and 

processing circuitry coupled to said sampling circuitry and responsive to 
one or more processing control signals by processing said sample signal to provide 
a processed signal having a value corresponding to said input signal value, wherein 
said processed signal value represents 

said maximum sample signal value when said maximum value fails 
to traverse a predetermined lower threshold, 

said minimum sample signal value when an adjacent larger one of 
said plurality of sample signal values traverses a predetermined higher threshold, 

a smaller of mutually adjacent ones of a pair of said plurality of 
sample signal values when a larger one of said pair of sample signal values 
traverses said predetermined higher threshold and said smaller value fails to 
traverse said predetermined lower threshold, and 

a combination of said smaller and larger ones of said pair of sample 
signal values when said larger value traverses said predetermined lower threshold 
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and fails to traverse said predetermined higher threshold. 

2. (ORIGINAL) The apparatus of claim 1, wherein said amplification 
circuitry comprises: 

amplifier circuitry including input and output terminals; and 

a variable feedback capacitance coupled between said amplifier circuitry 

input and output terminals and responsive to one or more of said at least one gain 

control signal, 

3. (ORIGINAL) The apparatus of claim 1, wherein said amplification 
circuitry comprises: 

first amplifier circuitry including input and output terminals; - 

a feedback capacitance coupled between said first amplifier circuitry input 

and output terminals; and 

second amplifier circuitry coupled to said first amplifier circuitry output 

terminal and having said variable signal gain responsive to said at least one gain 

control signal. 

4 (ORIGINAL) The apparatus of claim 1, wherein said amplification 
circuitry comprises: 

amplifier circuitry including input and output terminals; 

a feedback capacitance coupled between said amplifier circuitry input and 
output terminals; and 

switched circuitry coupled across said feedback capacitance and including a 
resistance and a switch responsive to one or more of said at least one gain control 
signal. 

5, (ORIGINAL) The apparatus of claim 1, wherein: 
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said input signal has an input signal charge associated therewith; and 
said amplification circuitry comprises 
capacitive circuitry, and 

a switch coupled between said signal node and said capacitive 
circuitry, and responsive to one or more of said at least one gain control signal by 
conveying a predetermined portion of said input signal charge to said capacitive 
circuitry. 



6. (PREVIOUSLY PRESENTED) The apparatus of claim 1, wherein 
said sampling circuitry comprises: 

serial switching circuitry coupled to said amplification circuitry and 
responsive to said sampling control signal by providing a switched signal path for 
said intermediate signal; and 

shunt capacitive circuitry coupled to said serial switching circuitry and 
responsive to said intermediate signal by charging to provide said sample signal. 

7. (ORIGINAL) The apparatus of claim 1, wherein said processing 
circuitry comprises: 

analog-to-digital conversion circuitry responsive to one of said one or more 
processing control signals by converting said sample signal to provide a digital 
signal having a plurality of values corresponding to said plurality of sample signal 
values; and 

computational circuitry coupled to said analog-to-digital conversion 
circuitry and responsive to another one or more of said one or more processing 
control signals and said digital signal by providing said processed signal. 

8. (ORIGINAL) The apparatus of claim 7, wherein said computational 
circuitry comprises: 
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comparison circuitry responsive to said digital signal by comparing said 
plurality of digital signal values to said predetermined lower and higher thresholds; 
and 

combining circuitry responsive to said digital signal by selectively 
combining first and second ones of said plurality of digital signal values to provide 
a combination signal corresponding to said combination of said first and second 
ones of said plurality of sample signal values. 

9. (ORIGINAL) An apparatus including data signal amplification and 
processing circuitry with multiple signal gains, comprising: 

amplifier means, including variable signal gain, for receiving an input 
signal having an input signal value and at least one gain control signal having a 
plurality of values, and in response thereto generating an intermediate signal 
having a plurality of values corresponding to said plurality of gain control signal 
values; 

sampling means for receiving a sampling control signal and in response 
thereto sampling said intermediate signal and generating a sample signal having a 
plurality of values which include at least a maximum and a minimum, and 
correspond to said plurality of intermediate signal values; and 

processor means for receiving one or more processing control signals and 
in response thereto processing said sample signal and generating a processed signal 
having a value corresponding to said input signal value, wherein said processed 
signal value represents 

said maximum sample signal value when said maximum value fails 
to traverse a predetermined lower threshold, 

said minimum sample signal value when an adjacent larger one of 
said plurality of sample signal values traverses a predetermined higher threshold, 

a smaller of mutually adjacent ones of a pair of said plurality of 
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sample signal values when a larger one of said pair of sample signal values 
traverses said predetermined higher threshold and said smaller value fails to 
traverse said predetermined lower threshold, and 

a combination of said smaller and larger ones of said pair of sample 
si gnal values when said larger value traverses said predetermined lower threshold 
and fails to traverse said predetermined higher threshold. 

10. (ORIGINAL) A method of data signal amplification and processing 
with multiple signal gains, comprising: 

receiving an input signal having an input signal value; 

receiving at least one gain control signal having a plurality of values; 

generating, in response to said input signal and said at least one gain 
control signal, an intermediate signal having a plurality of values corresponding to 
said plurality of gain control signal values; 

receiving a sampling control signal and in response thereto sampling said 
intermediate signal and generating a sample signal having a plurality of values 
which include at least a maximum and a minimum, and correspond to said plurality 
of intermediate signal values; and 

receiving one or more processing control signals and in response thereto 
processing said sample signal and generating a processed signal having a value 
corresponding to said input signal value, wherein said processed signal value 
represents 

said maximum sample signal value when said maximum value fails 
to traverse a predetermined lower threshold, 

said minimum sample signal value when an adjacent larger one of 
said plurality of sample signal values traverses a predetermined higher threshold, 

a smaller of mutually adjacent ones of a pair of said plurality of 
sample signal values when a larger one of said pair of sample signal values 
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traverses said predetermined higher threshold and said smaller value fails to 
traverse said predetermined lower threshold, and 

a combination of said smaller and larger ones of said pair of sample 
signal values when said larger value traverses said predetermined lower threshold 
and fails to traverse said predetermined higher threshold, 

1 1. (ORIGINAL) The method of claim 10, wherein said generating, in 
response to said input signal and said at least one gain control signal, an 
intermediate signal having a plurality of values corresponding to said plurality of 
gain control signal values comprises: 

controlling a variable feedback capacitance with said at least one gain 

control signal; and 

generating said intermediate signal as a function of said input signal and 
said controlled variable feedback capacitance. 

12. (PREVIOUSLY PRESENTED) The method of claim 10, wherein 
said generating, in response to said input signal and said at least one gain control 
signal, an intermediate signal having a plurality of values corresponding to said 
plurality of gain control signal values comprises: 

generating an initial signal in response to said input signal with first 
amplifier circuitry including a feedback capacitance; and 

generating said intermediate signal in response to said initial signal with 
second amplifier circuitry having a variable signal gain responsive to said at leasi 
one gain control signal. 

13. (ORIGINAL) The method of claim 10, wherein said generating, in 
response to said input signal and said at least one gain control signal, an 
intermediate signal having a plurality of values corresponding to said plurality of 
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gain control signal values comprises: 

selectively discharging a feedback capacitance with said at least one gain 

control signal; and 

generating said intermediate signal as a function of said input signal and 
said selectively discharged feedback capacitance. 

14. (ORIGINAL) The method of claim 10, wherein: 

said input signal has an input signal charge associated therewith; and 
said generating, in response to said input signal and said at least one gain 
control signal, an intermediate signal having a plurality of values corresponding to 
said plurality of gain control signal values comprises conveying a predetermined 
portion of said input signal charge, responsive to one or more of said at least one 
gain control signal, to capacitive circuitry. 

15. (ORIGINAL) The method of claim 10, wherein said receiving a 
sampling control signal and in response thereto sampling said intermediate signal 
and generating a sample signal having a plurality of values corresponding to said 
plurality of intermediate signal values comprises: 

responding to said sampling control signal by providing a switched signal 
path for said intermediate signal; and 

responding to said intermediate signal by charging shunt capacitive 
circuitry to provide said sample signal. 

16. (ORIGINAL) The method of claim 10, wherein said receiving one 
or more processing control signals and in response thereto processing said sample 
signal and generating a processed signal having a value corresponding to said input 
signal value comprises: 

responding to one of said one or more processing control signals by 
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converting said sample signal to a digital signal having a plurality of values 
corresponding to said plurality of sample signal values; and 

responding to another one or more of said one or more processing control 
signals and said digital signal by generating said processed signal. 

17. (ORIGINAL) The method of claim 16, wherein said responding to 
another one or more of said one or more processing control signals and said digital 
signal by generating said processed signal comprises: 

responding to said digital signal by comparing said plurality of digital 
signal values to said predetermined lower and higher thresholds; and 

responding to said digital signal by selectively combining first and second 
ones of said plurality of digital signal values to generate a combination signal 
corresponding to said combination of said first and second ones of said plurality of 
sample signal values. 

18. (CURRENTLY AMENDED) An apparatus including data signal 
amplification and processing circuitry with multiple signal gains, comprising: 

signal acquisition circuitry responsive to an image data signal by providing 

an acquired data signal; 

amplification circuitry coupled to said signal acquisition circuitry and 
responsive to at least one gain control signal and said acquired data signal by 
amplifying said acquired data signal with a plurality of signal gains to produce a 
corresponding plurality of amplified data signals; 

sampling circuitry coupled to said amplification circuitry and responsive to 
at least one sampling control signal and said plurality of amplified data signals by 
sampling said plurality of amplified data signals to produce a corresponding 
plurality of sampled data signals having a like plurality of values which include at 
least a maximum and a minimum, and correspond to said plurality of amplified 
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data signals; and 

processing circuitry coupled to said sampling circuitry and responsive to 
one or more eriteHa -reference signals and one or more of said plurality of sampled 
data signals by providing a data output signal corresponding to 

said maximum sampled data signal value when said maximum 
value feik to satisfy a first one of a plurality of criteria related to said one or more 
reference signals, 

said minimum sampled data signal value when an adjacent larger 
one of said plurality of sampled data signal values satisfies a second one of said 
plurality of criteria, 

a smaller of mutually adjacent ones of a pair of said plurality of 
sampled data signal values when a larger one of said pair of sampled data signal 
values satisfies said second one of said plurality of criteria and said smaller value 
fails to satisfy said first one of said plurality of criteria, and 

a combination of said smaller and larger ones of said pair of 
sampled data signal values when said larger value satisfies said first one of said 
plurality of criteria and fails to satisfy said second one of said plurality of criteria. 

1 9. (ORIGINAL) The apparatus of claim 1 8, wherein said amplification 
circuitry comprises: 

amplifier circuitry including input and output terminals; and 

a variable feedback capacitance coupled between said amplifier circuitry 

input and output terminals and responsive to one or more of said at least one gain 

control signal. 

20. (PREVIOUSLY PRESENTED) The apparatus of claim 18, wherein 
said amplification circuitry comprises: 

first amplifier circuitry including input and output terminals; 
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a feedback capacitance coupled between said first amplifier circuitry input 
and output terminals; and 

second amplifier circuitry coupled to said first amplifier circuitry output 
terminal and having a variable signal gain responsive to said at least one gain 
control signal. 



21. (ORIGINAL) The apparatus of claim 18, wherein said amplification 
circuitry comprises: 

amplifier circuitry including input and output terminals; 

a feedback capacitance coupled between said amplifier circuitry input and 
output terminals; and 

switched circuitry coupled across said feedback capacitance and including a 
resistance and a switch responsive to one or more of said at least one gain control 
signal. 

22. (ORIGINAL) The apparatus of claim 18, wherein: 

said input signal has an input signal charge associated therewith; and 
said amplification circuitry comprises 
capacitive circuitry, and 

a switch coupled between said signal node and said capacitive 
circuitry, and responsive to one or more of said at least one gain control signal by 
conveying a predetermined portion of said input signal charge to said capacitive 
circuitry. 

23. (PREVIOUSLY PRESENTED) The apparatus of claim 18, wherein 
said sampling circuitry comprises: 

serial switching circuitry coupled to said amplification circuitry and 
responsive to said sampling control signal by providing a switched signal path for 
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said intermediate signal; and 

shunt capacitive circuitry coupled to said serial switching circuitry and 
responsive to said intermediate signal by charging to provide said sample signal. 

24. (ORIGINAL) The apparatus of claim 1 8, wherein said processing 

circuitry comprises: 

analog-to-digital conversion circuitry responsive to one of said one or more 
processing control signals by converting said sample signal to provide a digital 
signal having a plurality of values corresponding to said plurality of sample signal 
values; and 

computational circuitry coupled to said analog-to-digital conversion 
circuitry and responsive to another one or more of said one or more processing 
control signals and said digital signal by providing said processed signal. 

25. (ORIGINAL) The apparatus of claim 24, wherein said 
computational circuitry comprises: 

comparison circuitry responsive to said digital signal by comparing said 
plurality of digital signal values to said predetermined lower and higher thresholds; 
and 

combining circuitry responsive to said digital signal by selectively 
combining first and second ones of said plurality of digital signal values to provide 
a combination signal corresponding to said combination of said first and second 
ones of said plurality of sample signal values. 

26. (CURRENTLY AMENDED) An apparatus including data signal 
amplification and processing circuitry with multiple signal gains, comprising: 

signal acquisition means for acquiring a data signal; 

amplifier means for amplifying said acquired data signal with a plurality of 
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signal gains and generating a corresponding plurality of amplified data signals; 

sampling means for sampling said plurality of amplified data signals and 
generating a corresponding plurality of sampled data signals having a like plurality 
of values which include at least a maximum and a minimum, and correspond to 
said plurality of amplified data signals; and 

processor means for receiving one or mor e reference signals, processing 
one or more of said plurality of sampled data signals and generating a data output 
signal corresponding to 

said maximum sampled data signal value when said maximum 
value fails to satisfy a first one of a plurality of criteria related io said one or more 
reference signals, 

said minimum sampled data signal value when an adjacent larger 
one of said plurality of sampled data signal values satisfies a second one of said 
plurality of criteria, 

a smaller of mutually adjacent ones of a pair of said plurality of 
sampled data signal values when a larger one of said pair of sampled data signal 
values satisfies said second one of said plurality of criteria and said smaller value 
fails to satisfy said first one of said plurality of criteria, and 

a combination of said smaller and larger ones of said pair of . 
sampled data signal values when said larger value satisfies said first one of said 
plurality of criteria and foils to satisfy said second one of said plurality of criteria. 

27. (CURRENTLY AMENDED) A method of data signal amplification 
and processing with multiple signal gains, comprising: 
acquiring an image data signal; 

amplifying said image data signal with a plurality of signal gains to 
produce a corresponding plurality of amplified data signals; 

sampling said plurality of amplified data signals to produce a 

Atty. Docket No.: 03-019-US (10101.03.0190)- 13 - 
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corresponding plurality of sampled data signals having a like plurality of values 
which include at least a maximum and a minimum, and correspond to said plurality 

of amplified data signals; 

comparing one or mote of said plurality of sampled data signal values to 
one or more nf n p htfafey " f eriteaa reference signals: and 
providing a data output signal corresponding to 

said maximum sampled data signal value when said maximum 
value fails to satisfy a first one of sai^aplurality of criteria related to said one or 
more reference signals . 

said minimum sampled data signal value when an adjacent larger 
one of said plurality of sampled data signal values satisfies a second one of said 
plurality of criteria, 

a smaller of mutually adjacent ones of a pair of said plurality of 
sampled data signal values when a larger one of said pair of sampled data signal 
values satisfies said second one of said plurality of criteria and said smaller value 
fails to satisfy said first one of said plurality of criteria, and 

a combination of said smaller and larger ones of said pair of 
sampled data signal values when said larger value satisfies said first one of said 
plurality of criteria and fails to satisfy said second one of said plurality of criteria. 

28. (ORIGINAL) The method of claim 27, wherein said amplifying 
said hnage data signal with a plurality of signal gains to produce a corresponding 
plurality of amplified data signals comprises: 

controlling a variable feedback capacitance; and 
generating said plurality of amplified data signals as a function of said 
image data signal and said controlled variable feedback capacitance. 

29. (ORIGINAL) The method of claim 27, wherein said amplifying 
Atty. Docket No.: 03-019-US (10101. 03.01 90)- 14 - 
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said image data signal with a plurality of signal gains to produce a corresponding 
plurality of amplified data signals comprises: 

generating an initial signal in response to said image data signal with first 
amplifier circuitry including a feedback capacitance; and 

generating said plurality of amplified data signals in response to said initial 
signal witli second amplifier circuitry having said plurality of signal gains. 

30. (ORIGINAL) The method of claim 27, wherein said amplifying 
said image data signal with a plurality of signal gains to produce a corresponding 
plurality of amplified data signals comprises: 

selectively discharging a feedback capacitance; and 
generating said plurality of amplified data signals as a function of said 
image data signal and said selectively discharged feedback capacitance. 

31. (ORIGINAL) The method of claim 27, wherein: 

said image data signal has a signal charge associated therewith; and 
said amplifying said image data signal with a plurality of signal gains to 
produce a corresponding plurality of amplified data signals comprises conveying a 
plurality of predetermined portions of said image data signal charge to capacitive 
circuitry. 

32. (ORIGINAL) The method of claim 27, wherein said sampling said 
plurality of amplified data signals to produce a corresponding plurality of sampled 
data signals having a like plurality of values which include at least a maximum and 
a minimum, and correspond to said plurality of amplified data signals comprises: 

switching said plurality of amplified data signals; and 
charging shunt capacitive circuitry with said switched plurality of amplified 
data signals to generate said plurality of sampled data signals. , 

Arty. Docket No,: 03-019-US (10101.03.0190)- 15 - 
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33. (CURRENTLY AMENDED) The method of claim 27, wherein said 
comparing one or more of said plurality of sampled data signal values to one or 
more - f a phfla& y afwteHfl r eference signals c omprises comparing one or more 
of said plurality of sampled data signal values to one or more of a plurality of 
reference signals corresponding to predetermined lower and higher thresholds. 

34. (ORIGINAL) The method of claim 27, wherein said providing a 
data output signal corresponding to a combination of said smaller and larger ones 
of said pair of sampled data signal values when said larger value satisfies said first 
one of said plurality of criteria and fails to satisfy said second one of said plurality 
of criteria comprises selectively combining a portion of said plurality of sampled 
data signal values. 

35. (CANCELLED) 

36. (CURRENTLY AMENDED) The apporntiis of claim 35, A n 
npp^his including da ia sign al am plifier circuitry with multiple signal pain s, 
comprising: 

sammmg amplifier circuitry responsive to at least one control signal and an 
in put sieual having an input si gnal value bv providing at least one sample sign al 
having a plurality of sample signal valu e s, including maximum and minimum 
sam ple signal values, and corresponding to said input s i ^ al value; and 

processing circuitry coupled to said samp ling amplifier circuitry and 
responsive to said at least one sample sign al and one or more processing control 
signals bv processing said at W one sample signal to provide a processed signal 
having a value corresponding to sai d input signal value; 
wherein said processed signal value represents: 
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said maximum sample signal value when said maximum value fails 
to traverse a predetermined lower threshold; 

said ininiimim sample signal value when an adjacent larger one of 
said plurality of sample signal values traverses a predetermined higher ihreshold; 

a smaller of mutually adjacent ones of a pair of said plurality of 
sample signal values when a larger one of said pair of sample signal values 
traverses said predetermined higher threshold and said smaller value fails to 
traverse said predetermined lower threshold; and 

a combination of said smaller and larger ones of said pair of sample 
signal values when said larger value traverses said predetermined lower threshold 
and finis to traverse said predetermined higher threshold. 

37. (CANCELLED) 

38. (CURRENTLY AMENDED) Tho apparatus of claim 35, An 
ap paratus inclu ding date siimal amplifier circuitry with multiple signal gains, 
comprising: 

sampling am plifier ci^mfav responsiv e to at least one control signal and an 
input signal P -.»vin B nn input vidua bv providing at least one sample ai;mal 
having a plurality of sampl e values, inr.h.ritno maximum and minimum 
sam ple signal values, and flm-respondinc to said "p 1 " "ft 1 ™ 1 value: « nd 

prggss sm g circuitry ™»pled to said sampling amplifier circuitry and 
res ponsive to ^ at least one s am ple sign a l a nd one or more processing control 
si gnals bv pJBgesang said at le a st one sample si;ma1 to provide a processed sig nal 
having a value correspo nding to said input signal value; 

wherein «in recessed sign al value r ep resents one of a plurality of values 

whj ch includes 

said maximum tAmplR sipnal value. 

Atcy. Docket No.: 03-019-US (10101.03.0190)- 17 - 
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10/683.787 

AMENDMENT B (IN RESPONSE TO PAPER NO, 200 5 04 19 
(OFFICE ACTION DATED JUNE 24, 2005)) 



PATENT 



said minimum sample signal value, 

a first one of said plurality of sample signal values, and 

__ a combination of said first one and a second one of said p lurality of 

sample signal values: and 

wherein said sampling amplifier circuitry comprises: 

first amplifier circuitry including input and output terminals; 
a feedback capacitance coupled between said first amplifier 

circuitry input and output terminals; and 

second amplifier circuitry coupled to said first amplifier circuitry 

output terminal and having said variable signal gain responsive to at least one of 

said at least one control signal. 

39. (CANCELLED) 

40 (CURRENTLY AMENDED) The apparatus of claim 35, A n 
apparatus including data signal amplifier circuitry with multiple signal trains, 
comprising: 

sampling amplifier circuitry res pnnsivp to at least one control stenajjmdan 
input signal having an input signal value bv providing at least one sarnple 
having a plurality of sample signal values, includi ng maximum and minimum 
sample signal values, and correspon ding to said input signal value; and 

processing circuitry coupled to said sampling amplifier circuitry and 

responsive to said at least one sample signal and one or more processing control 
signals bv processing said at least one sample signa l to provide a processed signal 
having a value corresponding to said input signal value; 

wherein said processed signal value represents on e of a plural ity of values 

which includes 

said maximu m sample signal value, 

Arty. Docket No.: 03-019-US (10101.03.0190)- 18 - 
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I0/6S5,7B7 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 24, 2005)) 

said minimum sample signal value, 

: a first one of said plurality of sample signal values, and 

a combination of said first one and a second one o f said plurality of 

sample signal values: and 
w herein: 

^_ said input signal has an input signal charge associated therewith; 

and 

said sampling amplifier circuitry comprises 

a signal node to convey said input signal, 

capacitive circuttry p and 

a switch coupled between said signal node and said 

capacitive circuitry, and responsive to one or more of said at least one control 
signal by conveying a predetermined portion of said input signal charge to said 
capacitive circuitry. 

41. (CURRENTLY AMENDED) ^he-ap paratus o f claim 35, An 
apparatus including data signal amplifier circuitry with muli iple signal gains. 
compris ing: 

sampling amplifier circuitry respo nsive to at least one control signal and an 
input signal having an input signal value bv providi ng at least one sample signal 
fraying a plurality of sample signal values, including maximum and minimum 
sample signal values, and corresponding to said i nput signal value: and 

processing circuitry coupled to said sampl ing amplifier circuitry and 
responsive to said at least one sample signal and one or more processing control 
signals by processing said at least one sample s ignal to provide a processed Signal 
having a value corresponding to sai d mpui signal value: 

wherein said processed signal value represents one of a plurality of values 
which includes 

Arty. Docket No.: 03-019-US (10101 .03.01 90)- 19 - 
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10/685.787 PATEN" 1 

AMENDMENT B (JN RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 24, 2005)) 

said maximum sample s ignal value, 

said minimum sample x\yna\ value. 



a first one of said plurality of sampl e signal values, and. 

a combination of said first one and a sec ond one of said plurality of 

sample sign al values: apd 

w herein said sampling amplifier circuitry comprises: 

serial switching circuitry responsive to one of said at least one 

control signal by providing a switched signal; and 

shunt capacitive circuitry coupled to said serial switching circuitry 

and responsive to said switched signal by charging to provide said at least one 

sample signal. 

42. (CANCELLED) 

43. (CURRENTLY AMENDED) T he apparatus of claim 12- An 
apparatus, jgglydjsg s^na l »™nlifier circuitry with multiple signal gain s, 
comprising: 

satnpli, ,11 liflrr riTriiitry mpnn-i- *- it )r gt m * ™ ntm1 ajgnal an 

input signal bavintt an input value bv £royidmg at least one sample gjgng l 
having a plurality of sampte signal valaes , inclining maximum and minimum 
sam ple signal values, and cQ i^sponding to said input signal value; and 

orocessi ti p r.muiitrv cou pled to said santnlinr amplifier circuiiry and 
res ponsive to said at least o ^ sam ple sign al and one or more processing control 
Si gnals hv BtflgejStng said at fr n«t gpa sample signal to provide a processed gjgaal 
having a value corresponding to said input si gnal value; 

wherein said processed signal va ) »ft represents one of a plurality of values 

which includes 

said maximum s ample signal valuer 

Atuy. Docket No.: 03-019-US (10101 .03.0190)- 20 - 
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10/685,787 PATENT 

AMENDMENT B RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 2005)) 

said minimum samp le sipnal value, 

a first one of said plurality of sample s ignal values, and 



a combination of said first one and a se cond one of said plurality of 

sample signal values: 

wherein said processing circuitry comprises 

anatott-to-diqit&l conversion circuitry responsive to one of said one 

or more proc essin g conn d sipxials bv converting said sample signal to provid e^ 
digital signal bavin* a plurality of values co rresponding to said plurality of sample 
signal values, and 

< nmpntnlirmnl rhrnilr,' r^ifl^ to said anaio^^igUaj conversion 

circuitry and responsive tn anotber one or more of said one or more processing 
cnntrol signals and said digit al signal bv providing said processed signal; and 

wherein said computational ctrcuitQ^mpft^ comprises 

comparison circuitry responsive to said digital signal by comparing 

said plurality of digital signal values to predetermined lower and higher th ronholdfl; 
thresholdsj nd 

_ combining circuitry responsive to said digital signal by selectively 
combining first and second ones of said plurality of digital signal values to provide 
a combination signal corresponding to said combination of said first and second 
ones of said plurality of sample signal values. 

44. (CANCELLED) 

45. (CANCELLED) 

46. (CURRENTLY AMENDED) Tho method of clo i m 45, A method of 
Ham sitrnat amplification and processing ; with multiple signal gains, comprising: 
receiving at least one c ontrol signal: 

receiving an input signal having an inoiit signal value; 

Atty. Docket No.: 03-019-US (10101.03.0190)- 21 - 
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10/685.787 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO. 2AG50419 
(OFFICE ACTION DATED JUNE 24, 2005)) 

genenitiTiQ. in response to said at least one control signal and said inp . iit 
si gnal at least one sample sipnal havin p a plurality of sample signal vajues, 
including maximum and min imum sample signal values, and corresponding to s aid 

input signal value: and 

receiving one or m ore processin g control signals and in response thereto 
processing said at least one sam ple sttmal and generating a processed signal having 
a va l ue corresponding t o said input signal value; 

wherein said processed signal value presen ts one of a pl urality of values 

which includes 

said maximum sampl e signal value, 

said minimum sa m ple sign al value, 

afitat one of said plurality oJT ^mpto signal values, and 



a combination of said first one and a second one of said plurality 
sample si p nal values: and 

wherein said processed signal value represents : 

said maximum sample signal value when said maximum value fails 
to traverse a predetermined lower threshold; 

said minimum sample signal value when an adjacent larger one of 
said plurality of sample signal values traverses a predetermined higher threshold; 

a smaller of mutually adjacent ones of a pair of said plurality of 
sample signal values when a larger one of said pair of sample signal values 
traverses said predetermined higher threshold and said smaller value fails to 
traverse said predetermined lower threshold; and 

a combination of said smaller and larger ones of said pair of sample 
signal values when said larger value traverses said predetermined lower threshold 
and fails to traverse said predetermined higher threshold. 

47. (CANCELLED) 
Atty. Docket No.: 03-019-US (10101.03.0190)- 22 - 
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10/685.737 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 24, 2005)) 



48. (CURRENTLY AMENDED) The method of cte ^4^feifr^id 
gonontting, in rcjponnc 11 a* toast nnn nnntrnl r.ignal and c.aid input signal, at 
le ast otic s am pl e sign al having a plurality nf sample aignoJ valnoo. io r ln ri mft 

ngMA vake mmpn ^A method of data signal ampl ification and processing with 

multiple sig nal pains, comprising: 

receiving at least one control signal; 

receiving an input signal ha ving an input signal value; 

generating, in response to said at leas i <™c control signal and said input 
si gnal, at least one sample si gnal having a plurality of sample signal values, 
including maximum and m i nimum sample signal values, and corresponding to said 

input si ffrnal value, by 

g enerating an initial signal in response to said input signal with first 
amplifier circuitry including a feedback capaci t ance; papacitance, and 

g enerating said at least one sample signal in response to said initial 
signal with second amplifier circuitry having a variable signal gain responsive to at 
least one of said plurality oontrol-gigaalfe signals: and 

receiving one or more processing control signals and in re sponse thenflQ 
processing said at least one sam ple signa l and generating a processed signal having 
a value co rresponding to Raid input signal value; 

wherein said processed signal va lue represents one of a plurality of values 
which includes 

said maxim um sample signal value, 

said minimum sample signal value, 

a first one of said plurality of sample signal values, and 

a combination of said first one and a second one of said plurality of 



sample signal values. 
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10/685,787 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 2A, 2005)) 

49. (CANCELLED) 

50. (CURRENTLY AMENDED) The mothodof claim 45, wh e r e in: A 

method of data signal amplification and proces sing with multiple signal gains, 

comprising; 

i-*y^ivinfl at least o ne control signal: 

receiving an input signal having an input signal value, wherein 
-said input signal has an input signal charge associated therewith; -and 

said-generating, in response to said at least one control signal and said input 
signal, at least one sample signal having a plurality of sample signal values, 
including maximum and minimum sample signal values, and corresponding to said 
input signal value* cemprises-biLConveymg a predetermined portion of said input 
signal charge, responsive to one or more of said at least one control signal, to 
napaeitive ciroirilp fr circuitry: and 

receiving one or more processing control signa ls and in response thereto 

processing said at least one sample signal and gene rating a processed signal having 
a value corresponding to said input signal value: 

wherein said processed signal value represe nts one of a plurality of values 
which includes 

said maximum sample si gnal value, 

said minimum sample signal value, 

a first one of said plurality of sample signal v alues, and 

a combination of said first one and a s econd one of said plurality of 

sample si^nal values. 

51. (CURRENTLY AMENDED) Tfae^ne&od of claim - 15, wher e in a a k* 
generating, in rosponGQ to said at least ono control signal and said input oignaL ai 
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10/685,787 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO. 20O50419 
(OFFICE ACTION DATED JUNE 24, 2005)) 

least on Q cample signal having a plurality of namplc signal values, in H u M ing 
maxwmHfraft d minimum - samplu oi gnal val t ioa. and oorreapondm s t o paid inpu t 
n j ^nni v a te e rrmijirimr- a method of data signal amplification and processing with 
inultiple signal gains, c omprising: 

recgiyjflg at least one control signal; 

receiving an input signal having an i nput signal value; 

generating, in response to said at least one control sign al and said input 

dpnal. at least one sample signal having a plurality of sample signal y^ues, 
including maximum and m inimum sample signal values, and corresponding to said 

in put signal value, by 

responding to one of said at least one control signal by providing a 

switched si@ftftlr§ifflaLand 

^responding to said switched signal by charging shunt capacitive 

circuitry to provide said at least one sample-sagaaW signal; and 

rccgiving one or more processing control signals and in response thereto 
processing said at least one s am ple signal and generating a processed signal having 
a value corresponding to said i nput sjgnal value; 

wheir" ™<i pm^erf d^nal valu e represents one of a plu rality of values 

which includes 

said maximum sam ple signal value, 

said minimu m sample signal value, 



a first one of said plurality of sample signal values, and 



a combination of said first one and a second one of said plurality of 
sample signal values, 

52. (CANCELLED) 

53. (CURRENTLY AMENDED) Th^mefe od of olaim -SS^ 

Alty. Docket No.: 03-01 9-US (10101.03-0190)- 25 - 
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1MSS.7S7 PATENT 

AMENDMENT B ON RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 24, 200S)) 

ronpond i ng to another one or more of caid one ov moro proccauing control signals 
»^id-dig4taUi g»ial by gonorating said procoGs e^gHaUeffifroes rA method of 
data signal amplification girt processing with multiply signal gains, comprising; 

receiving at leasl one contr ol signal; 

receiving an input sipnal having an input signal value; 

generating, in response to said «i least one control signal and said input 
si^ mal. at least one sample -irnfll having a plenty of ^mpte signal values. 
including maximum and min imum sample signal values, and corresponding tP Sfr'd 

input sign al value: and 

receiving one or more processin g control signals and in response thereto 
processing said at least one samnle signa l and generating a processed signal havi n g 
a value corresponding to said input sign al value, by 

responding to one of said one or more pm^sinfr control signals by 

converting said at least one sample sig nal to ft digital signal having a plurality of 
values corresponding to sai d polity of sample signal values, and, 

responding to another one or more of said one or more processing, 

control signals and said ditriial signal bv generating said processed signal, by 

r esponding to said digital signal by comparing said plurality 
of digital signal values to predetermined lower and higher d)ror , holdo; thresholds, 
and 

responding to said digital signal by selectively combining 

first and second ones of said plurality of digital signal values to generate a 
combination signal corresponding to said combination of said first and second ones 
of said plurality of sample signal-^alaesrvalues; 

wherein said processed signal value represen ts one of a plurality of values 
which includes 

said maximum sample signal value. 

Fj»jH mini mum sample signal value. 

Atty. Docket No.: 03-019-US (10101.03.0190)- 26 - 
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1Q/6H5/787 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO. 2005041 9 
(OFFICE ACTION DATED JUNE 24, 2005)) 

a first one of said plurality of sample signal values, and 



a combination of said first one and a secon d one of said plurality of 

sample signal values, 

54. (CANCELLED) 

55. (CURRENTLY AMENDED) '4 - T j c app afi rtt* of claim 51, wh n rrw 
did pluTTlfry "r™™? 1 " "C 1 ™ 1 vftluQfl inctlldo ^ uuAi mnm and mini mum 

sgfflpte n r ^«W^4An apparatus incl ud frp data signal amplifier circuity 
with multi ple signal ga ins, comprising: 

samp lin g amplifier circuitry with a plurality of sitmal pains, including.^ 
least maximu m find minimum signal gain s , and responsive to at least one control 
signal and an input signal having an innur signal value hv p roviding at least one 
sample signal having a plura lity of sample signal values related to said plurality of 
si gnal gains. correspond^ to said input signal value and including maximum and 
minimum sample signa l values: and 

processing circuitry coupled to said samplin g amplifier circuitry and 
res ponsive to said at least o pe sample signal and one or more processin^j^ 
si gnals bv processing said a t least one sample signal to provide a processed signal 
having a value corresponding to s aid input signal value; 

wherein said processed signal value represents 

said first value when said maximum sample signal value fails to 
traverse a prectetennined lower threshold, 

said second value when an adjacent larger one of said plurality of 
sample signal values traverses a predetermined higher threshold, 

said third value as a smaller of mutually adjacent ones of a pair of 
said plurality of sample signal values when a larger one of said pair of sample 
signal values traverses said predetennined higher threshold and said smaller value 
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10/685,787 

AMENDMENT B (IN RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 24, 2005)) 

foils to traverse said predetermined lower threshold, and 

said fourth value as a combination of said smaller and larger ones of 
said pair of sample signal values when said larger value traverses said 
predetermined lower threshold and fails to traverse said predetermined higher 
threshold. 



56. (CANCELLED) 



57. (CURRENTLY AMENDED) 3fra apparatus of claim 51, A n 
apparatu s including data signal amplifier circuitry with multiple signal pains. 
com pri sing: 

sampling amplifier circuitry with « plurality of signal gains, inching a t 
least maximum and minimum signal gain s t >V$ res ponsive to at least one control 
signal and an input signal having an input sign al value hv p roviding at least o ne 
sample signal having a plurality of sampl e signal values related to said plurality of 
signal gains and corresponding to said input signal value; and 

processing circuitry coupled to sa id sampling amplifier circuitry arid 
responsive to said at least one .sample si g nal and one or more processing, control 
si gnals bv pro oeasin p said at Iftast one sa m ple signal to provide a processed signal 
having a value corresponding to said input signal valu ei 

wherein said proceed signal value represent s one of a plurality of values 

which includes 

a first value corresponding to said minimum signal sain, 

asccond value corresponding to sai d maximum signal gain, 

a third value corresponding to a firai on e of said plurality of signal 

gains, and 

a Fourth value corresponding to a combination of said first one and a 

second one of said plura lity of signal gains; and 
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10/685.787 

AMENDMENT B (TN RESPONSE TO PAPER NCX 20O50419 
(OFFICE ACTION DATED JUNE 24, 20O5)) 



PATENT 



w herein said sampling amplifier circuitry comprises: 

^ first amplifier circuitry including input and output terminals; 

a feedback capacitance coupled between said first amplifier 

circuitry input and output terminals; and 

second amplifier circuitry coupled to said first amplifier circuitry 

output terminal and having said variable signal gain responsive to at least one of 

said at least one control signal. 



58. (CANCELLED) 

59. (CURRENTLY AMENDED) ¥be^pafafes^Mamv^4, 
vA^ft rAn apparatus including data sig nal amplifier circuitry with multiple siftoal 

gains, comprising: 

sampling amplifier circuitry with a plura lity of signal gains, including at 
least maximum and minimum signal gains, and re sponsive to at least one control 
sifmal and an input signal having an in put signal value by providing at 
sample signal having a plurali ty of sample signal values related to said plurality of 
signal gains and correspond ing to said input signal value; ancj 

processing circuitry coupled to said sampling amplifier circuitry and 
responsive to said at least one sample signal and o ne or more processing control 
signals bv p rocessing said at least one sample sig nal prnvidc a processed signal 
havinti a value corresponding lo said input s ignal value: 

wherein said processed signal va lue represents one of a plurality of values 
which includes 

. a first value corree prmdinp; t o said minimum sign al gain. 

a second value corresponding to said maximum sig nal fiiin, 

a third value co rresponding to a first one of said plurality of Signal 

gains, and 
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10/6W.7S7 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER. NO. 20050419 
(OFFICE ACTION DATED JUNE 24, 2005)) 

g fourth value c nn-fis prmding to » combination of said first OJS and a 

secpnd one of said plural ity of signal gains: 

■wherein said input signal has an input signal charge associated therewith; 

and 

wherein s aid sampling amplifier circuitry comprises 
a signal node to convey said input signal, 
capacitive circuitry, and 

a switch coupled between said signal node and said capacitive 
circuitry, and responsive to one or more of said at least one control signal by 
conveying a predetennined portion of said input signal charge to said capacitive 
circuitry. 

60. (CURRENTLY AMENDED) The apparatus of claim 51, An 
apparatus including data sign *! amplifier circuitry with multiple signal gains. 
PQ m P"sin)r. 

samnlmp amplifier circuitry wit h * plurality of signal gains, including at 
1 ftfl <* maximum and minimum si ^al oains. and responsive to al \?m ™« control 
cipnal and an input siaia) hnvinf? an inp u t s i g nal v alue by p roviding at least one 
sanmlc signal having a plurali t y of samnle signal values related to said plurality of 
sitmal gains and correspondrng to said input signal v alue; and 

pmcessing circuitry couple d tn said sampling amplifier circuitry and 

responsive to said at least one sample signal and on e nr more processing control 
signals bv »rocessina said nt least one sample signal to provide a processed signal 
having a value correspond ing to said input signal value: 

whp r y in said processed signal value represen ts one of a plurality of values 

which includes 

a first value corresponding to said minimum signal gain, 

a second value corresponding to s aid maximum signal gain. 

Atty. Docket No.: 03-01MJS (10101.03.0190)- 30 - 

CHTCAG0/#1390143.1 



PAGE 32/43 ' RCVD AT 8/29f2005 1 :52:14 PM [Eastern Daylight Tone] k SVR:USPTO-EFXRF-6/27 * DNlS:2738300 * CSID:31 2 609 5005 1 DURATION (mn>ss):09^ 



08/29 /2005 12:56 FAI 312 609 5005 VEDDER PRICE KAUFMAN lg)033 



10/685,767 PATENT 

AMENDMENT B (IN RESPONSE TO PAPER NO- 200504 19 
(OFFICE ACTION DATED JUNE 24, 2005)) 

a third value correspon din g tn a first one of said plurality of signal 

gains, and 

a fourth value corresponding to a combination of said first o ne and a 

second one of said pluraliw of signal gains; and 

w herein said sampling amplifier circuitry comprises: 

serial switching circuitry responsive to one of said at least one 

control signal by providing a switched signal; and 

__ shunt capacitive circuitry coupled to said serial switching circuitry 

and responsive to said switched signal by charging to provide said at least one 

sample signal. 

61. (CANCELLED) 

62. (CURRENTLY AMENDED) Tho apparatus of claim 61, A n 
a pparatus including data signal amplif ier circuitry with multiple signal gains, 
comprising: 

sampling amplifier circuitry wit h a plurality of signal gains, including at 
l east maximum and minimum signal gains, and responsive to at least one con trol 
signal and an input signal having an input signal value by pro viding at least one 
sample signal haying a plurality of sample signal values r elated to said plurality of 
signal gains and corresponding to said input signal value: and 

processing circuitry coupled to said sampling amplifier cir cuitry and 

responsive to said at least one sample signal and one or m ore processing control 
signals bv processing said at least one sample signal to pr ovide a processed signal 
having a value corresponding to said input signal value; 

wherein said processed signal value represents on e of a plurality of values 
which includes 

a first value corresponding to said minimu m signal gain, 
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a second value corresponding to said maximum signal gain, 

a third value corresponding to a first one of said plurality of signal 



gains, and 

. fourth value corres ponding to a combin ation of said first one and a 

second one of paid plura lity of signal gains; 

wherein said processing circ uitry comprises 

analoa-to-di-tHtal conversion circuitry responsive to one of said one 

or more processing control si ^ a1s hv converting said sample sifmal to provj^ a 
digital signal having a plurality of values corresponding to fffl id plurality of sample 
sip rtal values, and 

computational circuitry cou pled to said analog-to-digital conversion 

cir cuitry and responsive to another one or more of said one or more processing 
^ntrol signals a nd said digital signal hy providing said processe dagnsLaild 
w herein said computational circuitr y comprises:- comprises 

comparison circuitry responsive to said digital signal by comparing 

said plurality of digital signal values to predetermined lower and higher threshold;; 
thresholds, and 

combining circuitry responsive to said digital signal by selectively 

combining first and second ones of said plurality of digital signal values to provide 
a combination signal corresponding to said combination of said first and second 
ones of said plurality of sample signal values. 

63. (CANCELLED) 

64. (CANCELLED) 

65. (CURRENTLY AMENDED) Tho method of claim 64, whenrvn- 
sa4d plurality o f , i i lr Tien? 1 vahws mstades nnirimnm and minimum 

;nmri h r C -' vateBSH H ^ afdata sjg " al amplification and processi ng 

Atry. Docket No.: 03-019-US (10101-03.0190)- 32 - 

CHTCAGO/#1390143 . 1 



PAGE 34/43 * RCVD AT 8^9/2005 1:52:14 PM [Eastern Daylight Trnie] 1 SVR:USPTO-EFXRF-6/27 * DNIS:27383W * CSID:312 609 5005 * DURATION (mn>ss):09-M 



_0$/29/2005 12:56 FAX 312 609 5005 



VEDDER PRICE KAUFMAN 



@035 



10/685,767 

AMENDMENT B (IN RESPONSE TO PAPER NO. 20050419 
(OFFICE ACTION DATED JUNE 2A 2005)) 



PATENT 



with multiple signal ga ins, comprising: 

receiving at least one control signal: 
receiving an input signal having an input si gnal value; 

generating, in conformance with a plurality of si gnal gains, including at 
least maximum and min in g signal gains, and in response to said at least one 
control signal and said input signal, at least one samp le signal having a plurality of 
sample signal values relatedto said plurality of sig nal gains, corresponding; to said 
intmt signal value and including maximum an d minimum sample signal values; 
and 

receiving one or more processing control sig nals and in response thereto 
processing said at least one sample sig nal and generating a processed signal having 
a value corresponding to said input signal value: 

wherein said processed signal value represents 

said first value when said maximum sample signal value fails to 
traverse a predetermined lower threshold, 

said second value when an adjacent larger one of said plurality of 
sample signal values traverses a prectetermined higher threshold, 

said third value as a smaller of mutually adjacent ones of a pair of 
said plurality of sample signal values when a larger one of said pair of sample 
signal values traverses said r^deterrnined higher threshold and said smaller value 
fails to traverse said r^eteterrnined lower threshold, and 

said fourth value as a combination of said smaller and larger ones of 
said pair of sample signal values when said larger value traverses said 
predetermined lower threshold and fails to traverse said predetermined higher 
threshold. 

66. (CANCELLED) 
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67. (CURRENTLY AMENDED) Tho method of cl aim 61, wherein said 
g e n e rating, i n conformance with a plurality of signal gains, including at least 
maiumum and minimum signal gains, aad in ropponoo to Gaid at least ono control 
si gnal and said input signal, at least ono namplo cignal having a plurality of sample 
signal values rolatod to oaid plurality of sign a l gams and -e orrespond ing to said 
;T, r .. t rt e nn l ^ . lim rnmpn'fi ^A method of data s ignal amplification and processing 
with multiple signal gains, comprising: 

receiving at least one control signal: 

receiving an input signal having an input signal value: 

generating, in conformance with a plurality of s ignal sains, including at 

least maximum and minimum signal gains, an d in response to said at least one 
control signal and said input signal, at least one sa mple signal having a plurality of 
sample signal values related to said plurality of sign al ^rins and corresponding to 
said input signal value, by 

generating an initial signal in response to said input signal with first 

amplifier circuitry including a feedback e^aGitMeet-caoacitancc, and 

g enerating said at least one sample signal in response to said initial 
signal with second amplifier circuitry having a variable signal gain responsive to at 
least one of said plurality cnntrol-signafe signals: and 

receiving one or more processing control sig nals and in response thereto 
processing said at least one sample signal and generati ng a processed s ignal having 
a value corresponding to said inpu t signal value; 

wherein said processed signal value repre sents one of a plurality Qf values 
which includes 

a first value corresponding to said min imum signal gain, 

a second value correspon ding to said maximum signal gain, 

a third value corresponding to a first one of said plurality of signal 

gains, and 
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a fourth value corresponding to a combination of said first one and a 

second one of said plurality of signal gains. 

68. (CANCELLED) 

69. (CURRENTLY AMENDED) ¥hc method o f claim 64, wherein: 

input i-ipinl W ^method of data si gnal amplification and processi n g 

with multiple signal gains, comprising: 

receiving at least one control signal; 

receivi ng mi inr^" **™r sjfinal value and an ^P^ 

charge associated therewithj-and 

generati ng, in confo rmance with a plurality of signal frains, including at 
least maxima ™ aid mjmm™] "f?™ 1 ESP** and in response to said at least one 
control signal and said input signal, at le a st one sample signal having a plurality of 
sample signal values related to said plurali ty of signal gains and corresponding to 
said input signal value, bv said generating, hHaonformano e- with a plur atifr^f 
s ignal gains, including at least maximum and minim um signal gaino, and in 
rocponoo t u ij di d at least one control oignnl n tirt said input oignnlj at loact ono 
gampl^si gnal having a plurality of sample signal voluoo rotated to said plu ga&yof 
s4gaa) gain- an d conrgpoririitig tr > said ffiptrt oignnl vnlurt compris e s c onveying a 
predetermined portion of said input signal charge, responsive to one or more of 
said at least one control signal, to rapflmrive-ei^uiti^circuitry: and 

receivinu one or more processin g control signals and in response thereto 
processing said at least one sample sign al and generating a processed signal having 
a value corresponding t o eaid input signal value; 

wherein said processed signal value represents one of a plural ity of values 
which includes 

a first value correspondin g to said rmajmum signal pain. 
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a second value corresponding to said m aximum sismal gain, 

ajhird value corresponding to a first one of sai d plurality of signal 

and 

a fourth value corresponding to a combination of said first one and a 

second one of said plurality of signal gains. 

70. (CURRENTLY AMENDED) The mothod of claim 64, wherein said 
gonorating, in conformance with a - plurality of cignal gainii, inoluding at least 
max i mum and minimum nignnl gaH& and ffl ™npnnr . n 1:0 r,aid at loaat one? co n trol 
signal an dr oid input ti i grari 3 at least one sampl e s ig nal having a -pl urality of sam ple 
si^t al vfllucp rolatod to Gaid plurality of signal gains and oorrosponding to said 
inpnt n^l i/nln n mmpr ifl ft * A method o f data signal amplification and processing 
with multiple signal gains, comprising: 

recei ving at least one control signal; 

receiving an input signal havi ng an input signal value; 

generating, m conformance with a pluralit y of signal gains, including ac 
least maximum and minimum signal gains, and in response to said at least one 
control sitmal and said input signal, at least one sample signal h aving a plurality of 
sample signal values related to said plurality of sign al gains and corresponding to 
said input signal value,' by 

responding tq one of said at least one control signal by providing a 

switched sigaafe- signaL and 

responding to said switched signal by charging shunt capacitive 

circuitry to provide said at least one sample^tta^ signal; and 

receiving one or more processing control signals a nd in response thereto 
processing said at least one sample signal and gen erating a processed signal having 
a value corresponding to said in put signal value: 

wherein said processed signal value represents one of a plurality of values 
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which includes 

a first value corresponding to said minimum signal gain, 

a second value corresponding to said m aximum signal gain, 

a third value corresponding to a first one of said plurality of signal 

gains, and 

. a fourth value corresponding to a combination of said first o ne and a 

second one of said plurality of sig nal gains. 

71. (CANCELED) 

72. (CURRENTLY AMENDED) ¥h e metho d-e^fa«»-7 1 T wher e in sa id 
responding to anothor one or more? of paid one ornioroprooesQing control sisals 
md-sa id digital signal by g e re ratin&*ai d proc e sa ed^i^Rftl^mpwe ^A mstlipd o f 
data signal amplification and processing with multiple signal gains, comprising: 

receiv ing at least one control signaL 
receiving an input signal having a n input signal value: 
generating, in conformance wit h a plurality of signal gains, including at 
1* fl qt maxi mum and minimum signal sains, a n d in response to said at lea$t one 
contiol signal and said input signal, at least one sample signal having a pl uraliry of 
samnle signal values related to said plur a lity of signal gains and corresponding to 
said input .s i gnal value: and 

receiving one or more processing control signals and in re sponse thereto 

processing said at least one sample sign al and generating a processed signal having 
a value corresponding to said inpu t signal value, by 

responding to one of said one ot more processing co ntrol signals by 

converting said at least one sample signal to a digital signal having a p luraliry of 

values corresponding to said plurality nf sample signal values, arid 

responding to another one or more o f said one or more processing 
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,».nr,tml signals said digital hv generating .said processed signal, by 

responding to said digital signal by comparing said plurality 

of digital signal values to predetermined lower and higher feeslwldsHhrediolds, 
and 

responding to said digital signal by selectively combining 



first and second ones of said plurality of digital signal values to generate a 
combination signal corresponding to said combination of said first and second ones 
of said plurality of sample signal-^ateakyahies; 

wherein said nrooessed signal value rep ents one of a plurality of values 

eludes 

a fiTst value corresponding to s aid minimum signal gain. 



n second value corresponding to sai d maximum signal gain. 



a third value twresoondinp; to a first one of said plurality of signal 



gains, and 

a fourth value correspondin g to * combination of said first one and a 

second one of said plura lity of signal gains. 
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